Abstract Billio et al. (2010) note that the financial crisis of 2007-2009 has created renewed interest in systemic risk. The objective of this paper is to argue the importance of systemic risk management in the banking sector and to analyze the arguments of systemic risk management in the banking. The research results of this study show that the main arguments of systemic risk management in the banking can be distinguished into four main groups. The most important economic arguments of systemic risk management in the banking are following: the major role of banks in the financial system and economy, the high frequency of banking crises and their economic consequences, and the occurrence of banking crisis increase the probability of other financial crises. The social arguments of systemic risk management in the banking are also important because banking crises can have long-term consequences for human development and long-term deleterious effects on the psychological wellbeing of population. The scientific and other important arguments of systemic risk management in the banking are also discussed in this article.
Introduction
maintain that the recent international financial crisis provides ample evidence of the importance of containing systemic risk. Billio et al. (2010) also state that the financial crisis of 2007-2009 has created renewed interest in systemic risk which means today any broad-based breakdown in the financial system. According to Billio et al. (2010) , the events of 2007-2009 have demonstrated that panic and runs can affect non-bank institutions as well. Caruana (2010) also notes that the international financial crisis of recent years has made to think not only about what systemic risk means, but also about the importance of systemic risk management. According to Caruana (2010) , systemic risk was underestimated before this financial crisis and many countries have faced with the unthinkable when a plenty of very large financial institutions failed, despite the strength of their balance sheet and leadership in risk management. Caruana (2010) argue that systemic risk is vital important because the aggregate risk facing the banking system is much higher than the simple sum of the individual risks attending banks, products and markets. The importance of systemic risk management in the banking ECB (2009) note that "the financial and economic crisis that has shaken the world economy for more than two years illustrates the relevance of systemic risk". Systemic risk, according to Billio et al. (2010) , can be characterized as a series of correlated defaults among financial institutions, triggering a widespread loss of confidence in the financial system as a whole. According to the experts from European Central Bank (ECB (2010)), "systemic risk refers to the risk that financial instability becomes so widespread that it impairs the functioning of a financial system to the point where economic growth and welfare suffer materially". Other important international financial institutions (International Monetary Fund, Financial Stability Board and Bank for International Settlements) systemic risk define as "a risk of disruption to financial services that is caused by an impairment of all or parts of the financial system and has the potential to have serious negative consequences for the real economy."
Many arguments could illustrate the importance of systemic risk management in the banking sector. Most of academics (Reinhart & Rogoff (2008 ), Laeven & Valencia (2008 , Serwa (2010)), etc.) highlight the economic arguments of systemic risk management in the banking, however, there are many other reasons for systemic risk management in the banking sector. The main arguments of systemic risk management in the banking can be distinguished into four main groups (see Figure 1) . Bollard (2011) ) emphasize the economic arguments of systemic risk management in the banking. The most important economic arguments of systemic risk management in the banking are following: the major role of banks' in the financial system and economy, the high frequency of banking crises and their economic consequences, and the occurrence of banking crisis increases the probability of other financial crises.
The major role of banks in financial system and economy. The many roles that banks play in the financial system and economy emphasize the importance of banks'. Allen & Carletti (2009) Reinhart & Rogoff (2008 ), banking crises were most frequent in United Kingdom (13 cases) and USA (12 episodes). A comprehensive survey on the financial crisis frequency in different countries around the world is presented in my previous study (Deltuvaitė (2010) ). Figure 3) . In their recent study Laeven & Valencia (2010) note that the economic costs of the new banking crises that occur in 2007-2008 around the world are on average larger than that of past crises: the median output losses are 5 percent points of GDP larger, while the median increase in public debt is 8 percent points of GDP higher in recent banking crises, compared to pats banking crises. The higher economic costs of the new banking crises, according to Laeven & Valencia (2010) , could be resulted by several reasons: the recent banking crises occurred in high-income countries, the size of financial systems increased in past decades and the size of the initial shock to the financial system was larger. However, Laeven & Valencia (2010) also note that the direct fiscal costs of banking crises were smaller this time at 5 percent points of GDP due the swift policy actions and the significant indirect support to the financial system. The occurrence of banking crisis increases the probability of other financial crises (e.g. public debt crisis, currency crisis). The occurrence of financial crises in the global context has been analyzed only in a few studies (Reinhart & Rogoff (2008 ), Laeven & Valencia (2008 ). The frequency of different types of financial crises (banking, currency, and sovereign debt), as well as the occurrence of "twin" or "triple" financial crises has been analyzed in Laeven & Valencia (2008) study. They note that several countries experienced multiple financial crises over the period 1970 to 2007: 42 cases can be considered as "twin" financial crises episodes and 10 cases can be classified as "triple" financial crises.
The relation between the different types of financial crises is presented in Figure 4 . The results show that the currency and debt crises are most frequent during the period [t, t+2], where t denotes the beginning of the banking crisis. The currency crisis mostly occurs at the same time or one year after the banking crisis began. However, the results presented in Figure 4 show that a two-way causal relationship between banking crises and currency crises could exist: the currency crisis could be a cause as well as a consequence of the banking crisis. The results show that the banking crisis could lead to the occurrence of debt crisis. Banking crises have the long-term consequences for human development. According to Ravallion (2008) , banking crises have the long-term consequences for human development. Ravallion (2008) note that the households affected by banking crisis might try to smooth the consumption by increasing their labour supply or (and) drawing down their savings in the short run, but when the households have little or no savings, no access to credit and scarce work opportunities, they have to reduce food intake or pull out children from school. Alderman et al. (2006) note that evidence from past banking crises show that children experiencing short-term nutritional deprivations can suffer long-lasting effects. However, Ravallion (2008) note that the economic shocks have often presumed having negative effects on the education and health outcomes, but empirical findings are diverse. In practice, according to Ruhm 
The scientific arguments of systemic risk management in the banking
The scientific arguments of systemic risk management in the banking are critically important. The academic discussions about the concept of systemic risk in the banking, the identification and assessment of the systemic risk and the systemic risk management are topical.
The concept of systemic risk in the banking is not clearly defined. The phenomenon of systemic risk and some important elements of the concept of systemic risk are described in the academic research literature (2009) also note that all these three forms of systemic risk may materialise independently or in conjunction with each other, however, the last two forms of systemic risk are particularly relevant for the pro-cyclicality of financial systems.
The identification and assessment of the systemic risk is not straightforward. ECB (2010) notes that the identification and assessment of the systemic risk requires market intelligence, plain data analysis and analytical models and tools. ECB (2010) distinguishes four broad analytical approaches of the identification and assessment of systemic risk in the banking (see Figure 5 ). The experts from European Central Bank (ECB (2010)) also note that the improvement and extension of available models and tools is necessary. According to ECB (2010), new financial stability and early warning indicators need to be developed in reaction to financial innovation trends and structural change in the financial and banking systems. The macro stress testing models, as has been noted in the Financial stability review by European Central Bank (ECB (2010)), need to be more consistent and should incorporate non-bank financial intermediaries and new theoretical frameworks that reflect the two-way relationship between financial systems and the economy. And finally contagion models should incorporate some amplification mechanisms that may play a role in actual stress situations. However, the practical application of these systemic risk identification and assessment models has some limitations. ECB (2010) also argues that there are some limitations and challenges in the use of various approaches: each systemic risk identification and assessment model or analytical tool relies on specific assumptions, as well as on the reliability and availability of the data. 
The other important arguments of systemic risk management in the banking
The academics also distinguish some other important arguments of systemic risk management in the banking: the peculiarities of the banking business, the relevance of systemic risk in the banking sector, the trends of modern banking and external environment that increase the likelihood of systemic risk.
The peculiarities of the banking business. ECB (2009) distinguishes some peculiarities of the banking business that increase the likelihood of systemic risk: the inter-temporal nature of the financial contracts, the information intensity, the balance-sheet structures of banks (high leverage level, the maturity mismatches between banks liabilities and assets, the high degree of interconnection of financial intermediaries). Kaufman (1996) also distinguishes three characteristics of the banks' balance sheet that result the extreme fragility of the banking sector: low cash to assets ratio (fractional reserve banking), low capital to assets ratio (high leverage), and high demand deposits to total deposits ratio (high potential for runs).
The relevance of systemic risk in the banking sector. The experts from European Central Bank (ECB (2009)) distinguish a variety of market imperfections (externalities, asymmetric information, incomplete markets, public-good character of banking system stability, etc.) that lead to a greater fragility of banking systems compared to other economic sectors. Kaufman (2000b) also pays the attention to the relevance of systemic risk in the banking sector. According to Kaufman (2000b) , the suddenness of the transmission of exogenous or endogenous shocks and the breadth of the potential impact differentiates the banking sector from most other economic sectors. Kaufman (1996) also notes that the banks failures have greater damaging effects on the economy and are more important than the failure of other types of business companies because of a fear that banks failures may spread in domino way throughout the banking system. Kaufman (1996) identified five reasons for greater relevance of systemic risk in banking than in other industries: in banking, systemic risk (1) occur faster; (2) spread more widely within the banking industry; (3) lead to a larger number of banks failures; (4) result in larger losses to creditors at failed banks; and (5) spread more beyond the banking industry to other sectors and other countries.
The trends of modern banking and external environment that increase the likelihood of systemic risk in the banking sector. The academics and practitioners (Kaufman (2000a (Kaufman ( , 2000b ), Laeven &Valencia (2010),
The analytical approaches of the identification and assessment of systemic risk in the banking

Financial stability indicators
Financial stability indicators measure the current state of systemic instability in the banking system in order to identify the presence of banking crisis
Early warning models and indicators
The early warning models and indicators can be used to derive indications about the likelihood and severity of systemic events and banking crises
Macro stress testing models
Macro stress testing models are used to assess the resilience of the banking system against extreme scenarios of widespread exogenous shocks
Contagion and spillover models
Contagion and spillover models assess the resilience of the banking system to the transmission of originally more limited financial shocks across financial intermediaries and markets IISD (2012), etc.) argue that systemic risk has become more likely and more important in recent years as a result of some important trends of modern banking and external environment (see Figure 6 ). The analysis of empirical studies (Kaufman (1996 (Kaufman ( , 2000a (Kaufman ( , 2000b , ECB (2009), Laeven &Valencia (2010), IISD (2012)) suggests that other important arguments of systemic risk management in the banking such as the peculiarities of the banking business, the relevance of systemic risk in the banking sector, and the trends of modern banking and external environment that increase the likelihood of systemic risk in the banking sector are also important and need to be analyzed.
Conclusions
1. The research results of this study show that the main arguments of systemic risk management in the banking can be distinguish into four main groups. The most important economic arguments of systemic risk management are following: the major role of banks in financial system and economy, the high frequency of banking crises and their economic consequences, and the occurrence of banking crisis increases the probability of other financial crises. The results of this study suggest that social arguments of systemic risk management and social consequences of banking crises (long-term consequences for human development and long-term deleterious effects on the psychological wellbeing of population) are also important. The scientific arguments of systemic risk management in the banking are critically important: the concept of systemic risk in the banking is not clearly defined, the identification and assessment of the systemic risk is not straightforward and the academics and practitioners do not propose any sophisticated systemic risk management model. Furthermore, there are some other important arguments of systemic risk management: the specificity of the banking business, the relevance of systemic risk in the banking, the trends of modern banking and external environment that increase the likelihood of systemic risk in the banking sector.
2. Most of academics emphasize the economic arguments of systemic risk management in the banking. Firstly, banks play the major role in financial system and economy: they dominate in the financial system and play many roles in the financial system and economy. Secondly, banking crises are frequent: they The trends of modern banking and external environment that increase the likelihood of systemic risk in the banking sector
The trends of external environment that increase the likelihood of systemic risk in the banking sector -The economic development increased the importance of banking, the interdependence of banks and the global interdependence of countries -The advances in computer and telecommunications technology have made bank runs easier and faster -The increasing income and wealth of the households have brought economic units into contact with banks and other financial institutions and markets -The globalization and consolidation of the financial industry -The liberalization and deregulation of international capital controls -The increasing global financial and current account imbalances which could result in abrupt global capital movements -The increasing public sector imbalances due the large fiscal deficits and debt increases
The trends of modern banking that increase the likelihood of systemic risk in the banking sector -The financial liberalization and deregulation of banking sector -The extensive expansion of financial innovation especially in the form of asset securitization -The decreased reliance of banks on deposits in favour of less stable sources of wholesale funding -The growing importance of the shadow banking system (non-banking institutions) that is subjected to laxer prudential requirements -The increased complexity of banking business: the biggest banks have become complex financial organizations that offer a wide variety of financial services -The increasing convergence between the activities of commercial and investment banks -The extension of banks activities into investments, portfolio management, underwriting of securities, and the insurance businesses were most frequent during the period 1990-1994 (about 9 crises per year). Thirdly, banking crises have large economic consequences: fiscal costs associated with banking crisis management are about 13.3 percent of GDP on average, while output losses range from 0 percent to 98 percent of GDP (about 20 percent of GDP on average). Fourthly, the occurrence of banking crisis increases the probability of other financial crises: the currency and debt crises mostly occur at the same time or 1-2 year after the banking crisis begins. 3. Some academics pay the attention to the social arguments of systemic risk management in the banking. Firstly, banking crises have the impact on population psychological well-being. Some studies note that several dimensions of psychological distress substantially increased over the crisis period and persisted even after indicators of economic well-being had returned to pre-crisis levels. Secondly, banking crises have the long-term consequences for human development. Academics note that the economic shocks have often presumed having negative effects on the education and health outcomes, but empirical findings are diverse: economy recessions in developed countries are generally associated with better health and education outcomes, however, in the poorest developing countries adverse effect is observed.
4. The scientific arguments of systemic risk management in the banking are critically important. Firstly, the concept of systemic risk in the banking is not clearly defined. The phenomenon of systemic risk and some important elements of the concept of systemic risk are described in the academic literature, however, there is no commonly accepted definition of systemic risk at present. Secondly, the identification and assessment of the systemic risk is not straightforward. Four broad analytical approaches of the identification and assessment of systemic risk in the banking are distinguished in the academic literature, however, the improvement and extension of available models and tools is necessary in the context of financial innovation trends and structural change in the financial and banking systems. Thirdly, the academics and practitioners do not propose any sophisticated systemic risk management model at this time.
5. The academics also distinguish some other important arguments of systemic risk management in the banking. Firstly, the banking business has some peculiarities. The peculiarities of the banking business that increase the likelihood of systemic risk are the inter-temporal nature of the financial contracts, the information intensity, balance-sheet structures of banks. Secondly, the relevance of systemic risk in banking is greater than in other industries. Academics note that the suddenness of the transmission of exogenous or endogenous shocks and the breadth of the potential impact differentiates the banking sector from most other economic sectors. Finally, some trends of modern banking (the extensive expansion of financial innovation, the extension of banks activities into investments and the insurance businesses, etc.) and external environment (the globalization and consolidation of the financial industry, the advances in computer and telecommunications technology, etc.) increase the likelihood of systemic risk in the banking sector.
